Abstract
Introduction

Essence of the Industry
Gene patents are important to the biotech industry. Banning them can close down a big part of the market and limit the progress in scientific development. 2 Inventions need huge investments and time. In 2014, Tufts University analyzed the expenses of bringing a new drug to market and discovered that the expenses are over $800 Mn. Developing new prescriptions which will gain market approval is estimated to $2,558 mn. 3 People against gene patents argue that it is easy to develop a molecular finding once a gene's scientific literature is identified. However, the financial documents said something different. The Genomic Health prospectus in 2005 showed that they used $20 mn to fund research and development programs for a variety of cancers. 4 Third Wave's 10-K account for 2005 showed that they spent $8.4 mn on research. 5 The biotechnology industry, the National Institute of Health (NIH), in the US spent $49 bn alone on biomedical research in 2004, spending 36% on the national biomedical research. 6 The cost of development of biopharmaceuticals is above $1.2 bn.
7 According to studies, the pharmaceutical industry is the prime area benefitting from the encouraging effect of patents than any other areas of science. 8 Patents are important especially for new companies, which needs substantial investment from outside. The innovation, due to patents, brought in fresh companies into the biotech industry in the last two decades. 9 These are certainly huge investments and it would never have taken place knowing that there will be competition for the same product.
Innovation
Without the existence of the patents, the innovation would be injured by the 'appropriability problem'. 10 The appropriability problem states that if an invention does not recover the production costs because it is a public domain, then it loses value as an innovation.
11 To avoid this problem, the genetic researchers protect their inventions or discoveries through trade secrets.
12 This restricts the free flow of information in the scientific community. If geneticists turn to trade secrecy, then the emphasis on traditional disclosure of the information would disappear. Patents solve both problems: bringing funds in innovation and distribute knowledge to the scientific community.
13 Some researchers even support patents. Patents encourage scientists and researchers to create or discover technology that works hand to hand with patents.
14 On the contrary, patents itself are not the problem, it is the overly limiting or dominant licensing policies of the patent holder. 
Place of human gene patent in constitution
The purpose of patent law is to protect intellectual property. The University of Utah supports that the patent system works as exactly constructed: to protect inventions. 16 Geoffrey Karny, a patent lawyer in the US, discussed the role of the constitution for a patent in relation to human genes. According to Karny, the constitution provides for patents. The inventors have the right to prevent others from the free use of the invention for a limited amount of time 17 , which is 20 years. 18 The right is limited anyways and there is no guarantee of commercial profit from the patent. Once the patent expires, it becomes a public domain.
Property rights are very much valued today however intellectual property rights are much controversial and something like human genomic patents adds fuel to the debate. This is so because it does not have an individual creator but dozens of researchers contributing to the genetic discovery and the expenditure comes from public funds. Therefore, the public feels that the patented genetic materials are only used for profit and not connected to the welfare of the society. 19 What the public is missing is the point that patents of genetic materials are strongly connected to the welfare and a large number of contributors.
Scientific progress exists because of publication of research and it is valued worth billions of funds. However, it cannot be free. There has to be some limits and respecting patent right is the limit if the people wants to be benefitted. Such was the case in Madey v. Duke University where the university removed Madey forcefully and operated the equipment patented under Madey's name. As a result, Madey sued the university for infringing the patent.
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A patent is a contract between the inventor and the public. The limited market opportunity by the patent gives the inventors the chance to bring profit on innovation. By bringing in the investment fund for research plus patent protection speeds up the innovation, thus benefiting society. 21 There are benefits that the economy enjoys due to the patent system but they are indirectly related. The biotech industry is one of the fastest growing industries in the world and according to the Romanow Report in 1997 till 2003, it created 86,000 to 130,000 jobs in Canada alone. 22 The Amylin Pharmaceuticals is a perfect example how patented innovation created jobs. The company stated their research and development expenses worth $136.3 Mn with 1500 jobs, which, without patent protection, would not have been possible. 
Counterarguments to myths
There has been a number of empirical research on the evidence of the myths against human gene patent. One of the arguments against gene patent is that it brings the tragedy of the anti-commons which means a single resource having numerous patents. This makes access very expensive. 24 Rebecca Eisenberg, however, stated in her paper that patents do not pose any problems to research as much as the policymakers made it out to be.
Rather it poses problems to the very express laws of the government of utilization of inventions.
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According to Walsh, a 2003 survey showed that even with increasing patents, academic researchers were able to access to the knowledge without any problems. 26 The reason for the limitation is the geneticists lack of will to accept the market price and terms. 27 Additionally, Walsh's study found that only 1% reported a delay of their project due to patents but no one was forced to quit their research. Furthermore, 22 out of 23 respondents in the study, stated that there were no fees for the patented technology. Only one respondent in the study said that he had to pay a licensing fee but it ranged to $100. This shows that patents have very insignificant effect on research on scientific literature. 28 One respondent stated that it is very reasonable for the royalty paid for a therapeutic invention and royalty stacking does not pose any threat to research and development process.
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Where license prices are too high for smaller businesses, firms provide discounts over research equipment. Incyte, for example, started allowed single-gene searches for free in 2000 and Myriad offers discount rates, less than half the market price for academics for research on breast cancers. one controversy can make both the government and non-government offices to take actions. 31 In Belgium, for example, the controversy caused the government to adopt a research exemption to gene patent. 32 Research exemption is a right given to researchers to conduct research on genes or drugs without being subject to patent infringements. The Myriad case put fear in people that patents on human genes would negatively affect the people. This is because the Myriad Genetics controversy fitted well with the economic theories that were concerned with the consequences. People understood the theoretical outcome. Also the media played a big role framing the controversy and public's point of view about the risks and benefits of genomic mapping industries. 33 Although the fears with the case have a good reason, there is hardly any data on it and one empirical research cannot be used to justify all actions of gene patents. One should not generalise the gene patent to other uses. 34 It is true that researchers are becoming more private and unwilling to share their research but the blame cannot be put on the patent. The studies on academic secrecy cannot be relied on because they are based on combined issues and the specific reason cannot be seen. 35 The reason could be the increasing commercial and scientific competition. Therefore, some suggested lessening the commercial direction to aid the flow of research. 36 Another solution could be looking into the very competitive nature of the academic process 37 and developing extra mechanisms to help the researchers subject to their commercial interests. 38 Similarly, studies have criticised that the monopoly created by the patent created cost inefficiencies for health care systems. A French study by Sevilla agreed that while patents on human genes allow research organisations to get returns on research and development costs, the patent laws should restrict the monopoly power of the patent holder. 39 However, in the United Kingdom, patient access to genetic tests is not restricted by patents because most of the tests are done by the National Health Service than by private companies. Therefore, the UK did not face any negative results due to patent laws. 40 Companies are very much aware of the consequences of challenging the NHS which would only end up in bad publicity. 41 It is true that the access and costs are a major concern due to a monopoly and therefore challenging the policy is reasonable. However, what patent does is provide monopoly for a limited amount of time in exchange for the disclosure of description of the genetic invention for further development. 42 Although patents are supposed to control access, commercialise inventions and create premium prices disregarding whether it is ethical or not. It is reasonable for the government to focus on the efficacy of commercialization of biological inventions through patents but it should be done subject to the entire purpose of the patent system. 43 However, judging by the situation of NHS and private companies, it is clear that biotech companies cannot charge however they wish because of government supervision and the companies will be accountable if they abuse their monopoly. Any charges will be reasonable based on production costs. Therefore, it is very unfair to strike down patents because patents itself is not at fault. There is already a mutual understanding between public administration and the biotech companies in the UK and same could be adopted in the United States and internationally. According to Kieff, that even if patents did not exist, difficulties around the costs will hinder development. The competitive nature of a senior scientist could lead him or her to mock the subsequent research of a junior geneticist. 44 45 But regardless of the criticisms of the patent system, it is reasonable to say that the gene patent debate should be communicated to the public by the most reliable and best evidence possible and the current evidence against the human genomic patents is less than ideal.
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Conclusion
To conclude this paper, we can firstly say that while there are good reasons for concerns, criticisms and distrust on the patent system, the feared problems have not broadly evidenced in reality. Those that do come up in data has to do less with the patents and more with the commercial and competition issues. Even though there are some who are recognizing the benefits of patents, the habit to interfere and suggesting policy moderation and proposing research exemption remains. Even if one does adopt research exemption, it is unlikely that it would solve the so-called existing anti-commons problem, or limited access issues, especially DNA testing. And, if there are any reforms, they need to be subjected to the essence that the patents system provides for evolving and sharing research technologies. Due to a lack of strong data of issues and a miscommunication between the issues and answers suggested may be the reason why no one trusts the patent system. However, one should admit that an effect of these controversial policy arguments may have been to get both administrative and funding agencies, such as USPTO and NIH, and patent holders to the serious outcomes of both sides of the patent issuing, that is, overly liberated patent granting and too restrictive measures. Whether this warning will have any effect on innovation and scientific progress, remains a question for all. Therefore, future research on these issues, possible outcomes in reality and possible solutions, should be encouraged.
Due to misinformation and miscommunication about genomic mapping and their patents, the actual purpose of the patent system has vanished. The true principles of the patent have supported and contributed a great deal to the genomic technology around the world and brought about the benefits to the humankind.
